Background/Aim. The differential diagnosis of fever of unknown origin (FUO) includes more than 200 different diseases and conditions. The aim of this study was to identify the most frequent causes of FUO among adult patients according to gender and age. Methods. The study included 74 patients examined from June 2010 to June 2013 at the Infectious Disease Clinic, Clinical Center Kragujevac in Serbia, according to the defined criteria for FUO. The patients were divided according to the diagnosis into four groups: infectious, malignant, rheumatic and "other diseases". A cause of febricity could not be estabilshed in a portion of subjects, and they comprised the group of undiagnosed cases. Results. Infectious diseases were dominant in the study, followed by rheumatic diseases, which were most frequently found in women and the elderly. The diseases recognised as the most common causes of febricity were subacute thyroiditis, subacute endocarditis, Still's disease, rheumatic polymyalgia with or without temporal arteritis, and cytomegalovirus infection. In 44% of the patients, the final diagnosis was composed of only six clinical entities. Conclusion. The importance of establishing the diagnosis of rheumatic disease is especially emphasised, in line with other authors' research indicating the number of these diseases is on the rise. The diagnostic approach to FUO should always be directed to the known frequency of diseases.
Introduction
According to the traditionally accepted definition by Petersdorf and Beeson 1 in 1961, fever of unknown origin (FUO) means a repeated occurrence of fever above 38.3°C in the course of three weeks, the origin of which remains unresolved after three visits to the outpatient doctor or seven days of hospital examination. Thirty years later, with the development of modern diagnostic methods, Durack and Street 2 suggested two significant modifications to the initial definition: differentiation between standard FUO and three other forms of febricity accompanied by neutropenia, nosocomial infections, and human immunodeficiency virus (HIV), and a shorter duration of hospital examinations -three days instead of seven.
FUO represents a great challenge to clinicians because its differential diagnosis is composed of more disorders than in any other medical condition, encompassing both very rare and relatively common entities, classifiable into four groups: infectious, malignant, rheumatic and "other" diseases [3] [4] [5] . The published papers indicate that the differential diagnosis of fever includes more than 200 diseases and conditions, none of which with an incidence higher than 5% 6 . A significant portion of patients who remain undiagnosed in spite of the rapid development in diagnostic possibilities cannot be neglected, and recently published studies suggest their number is increasing 7 . Many researchers have investigated causes of fever in the elderly compared to the young adult population, and their results suggest that the etiologic factors differ in these populations 8 . The aim of this research was to determine the most common causes of FUO in patients treated at the Infectious Diseases Clinic of the Clinical Center Kragujevac, Serbia, to determine the distribution of various causes of FUO by gender, and to determine the most common causes of FUO in patients younger and older than 65 years.
Methods
The study included 74 adult hospitalized patients examined at the Infectious Diseases Clinic in Clinical Center Kragujevac. All the procedures were approved by the Ethical Committee of the Clinical Center in Kragujevac. Data were retrospectively collected from the medical records in a three-years period, from June 2010 to June 2013. Only the patients with standard FUO, body temperature higher than 38.3°C on several occasions during a three-week period and the origin of fever remaining unknown during three visits to the doctor, or after three days of hospital stay, were included. Patients with neutropenia, nosocomial infections and FUO during HIV infection were excluded from the study. First, all the patients were classified into infectious and non-infectious disease groups. We then divided the patients into the four groups according to the causative disease: infectious, malignancies, rheumatic, and group of "other" diseases not belonging to any of the previously mentioned clinical entities. This group included granulomatous diseases, subacute thyroiditis, inflammatory diseases of the digestive tract as well as drug-induced fever, factitious fever, and habitual hyperthermia. The patients in whom the cause of febricity remained unknown were classified into the group of undiagnosed FUO cases. Classification was then analyzed in relation to patient gender and age. The age limit between the younger and older population was set to 65 years.
The observed data are presented in tabular and graphical form. The results obtained were analysed using the methods of descriptive statistics.
Results
In 28 (37.8%) patients of the 74 examined a disease of infectious origin was diagnosed, while in 43 (58.1%) patients a non-infectious cause of fever was found. In three (4.1%) patients, the cause was not found (Table 1) .
Visualizine procedures commonly used for the diagnosis of FUO are shown in Table 2 .
In Table 1 it is shown that the majority of patients, 28 (37.8%), had infectious disease followed by 19 patients (25.6%) with rheumatic disease, 13 patients (17.5%) had "other disease", and, finally, 11 patients (14.8%) had malignant disease. The group V was composed of three (4.1%) patients with undiagnosed diseases. The diseases recognised as the most common causes of fever were subacute thyroiditis, subacute endocarditis, Still's disease, polymyalgia rheumatica and temporal arteritis, and cytomegalovirus infection. The listed diseases were diagnosed in as many as 33 (44%) of the total number of patients diagnosed with FUO, while the most frequent diagnoses were subacute thyroiditis and subacute endocarditis, together are found to be the cause in every fifth patient with FUO.
Three patients (4.1%) entered the group of unknown causes of FUO. Following discharge from the Infectious Diseases Clinic, an undiagnosed patient experienced spontaneous subsiding of febricity, while maintaining good general condition during the follow-up on the outpatient basis. Autopsy of the second patient revealed malignancy, namely, pancreatic cancer. In the third male patient, three months of febricity accompanied by biohumoral inflammatory syndrome were followed by respiratory failure and death. The diagnosis remained unknown despite exhaustive investigations.
The aim of the study was also to determine gender-wise distribution of different FUO factors. The study included 36 (48.65 %) male and 38 (51.35 %) female patients. The obtained results suggested that in the female population, the most common were rheumatic diseases, 12 (31.5%). They are followed by infections in 11 (28.9%) of the patients, "other diseases" in 8 (21.1%), and malignant diseases in 7 (18.4%) of the patients ( Figure 1 ). All FUO cases in the female patients were diagnosed. Most of the male patients, 17 (47.2%), had infectious disease, followed by significantly lower percentages of rheumatic, 7 (19.4%), "other diseases", 5 (13.8%), and malignancies, 4 (11.1%). Three (8.3%) of the patients entered the group of unknown FUO factors (Figure 1 ).
Among the patients in our study 48 (64.8%) were under 65 years of age (Figure 2) . The most common diagnosis was that of infectious disease, in 21 (43.7%) patients. Viral diseases dominated among them, and were found in eight patients. Cytomegalovirus infection had the highest incidence, verified by serological methods (ELISA test) in five patients. The second most common diagnosis was rheumatic diseases, found in 10 patients (20.8%), especially Still's disease, followed by systemic lupus erythematosus. Malignant diseases comprised a significant percentage of conditions in the population under 65, occurring in nine (18.7%) patients. Hematologic diseases were only found within this population, namely acute myeloid leukemia and Hodgkin's disease. Both patients were under 40 years of age.
In the age group over 65 years, comprising 26 (35.1%) patients, the largest number of patients belonged to the group with rheumatic conditions, nine (34.6%) patients. The group was dominated by polymyalgia rheumatica and temporal arteritis as separate clinical entities. The group with infectious diseases was the second largest ( Figure 2 ). Localised infections, especially subacute endocarditis, were verified in seven patients in this group. Subacute thyroiditis dominated the "other diseases" group, diagnosed using the radioactive iodine fixation test. Malignancies were confirmed using diagnostic imaging and histopathologic findings in 2 (7.6%) of the patients. 
Popovska

Discussion
The share of etiologies in the diagnosis of FUO has continuously changed since 1960. In the past two decades, certain authors have suggested a decreased incidence of infectious and malignant diseases, with the increase in the frequency of rheumatic diseases 9, 10 . A recent research continues to pinpoint infections as the leading causes of FUO, which is consistent with our results. In a group of non-infectious FUO, the causes according to other authors 11 are, malignancies, as the most numerous, followed by rheumatic diseases. However, our research indicates that the leading FUO causes among the noninfectious diseases were rheumatic conditions, while malignancies appeared as low as the fourth place.
The development of modern diagnostic procedures continuously modifies the spectrum of diseases with FUO. Introduction of diagnostic imaging, such as echosonography, computed tomography and magnetic resonance imaging, has contributed to the rapid diagnosis of solid tumours and abscesses, which in turn influenced the number of infectious and malignant diseases in our FUO sample 12 . Table 2 shows visualizing procedures commonly used in the diagnostic of FUO patients. The invention and widespread use of serological analysis enabled faster detection of many viral diseases, which reduced their frequency within FUO 11 . Besides serology, in the diagnostic of other infections and infectious diseases we used microbiology tests, as well as polymerase chain reaction.
In our research, subacute endocarditis was the most common disease in the infectious diseases group and was especially dominant in the elderly population. Subacute endocarditis was present in 28% of patients with infectious diseases, a significant percentage given the available diagnostic procedures such as echocardiography. Diagnose determination was based on characteristic clinical findings and findings of vegetations on the hart valvules. Using hemoculture Streptococcus viridans was isolated in three patients, Staphylococcus aureus in one, while in other patiens no etilogic agent was isolated. It is believed that changes in the heart valves as well as the increased likelihood of sepsis make the elderly population more vulnerable to the development of endocarditis 13 . The obtained results indicate that cytomegalovirus infection is the most common etiologic cause of viral disease. Clinical diagnosis of cytomegalovirus infection can be difficult due to a high prevalence of asymptomatic infections and various clinical presentations of the disease. Increased activity of liver enzymes and splenomegaly, were the main parameters which directed us towards the diagnosis of cytomegalovirus infection. Seroprevalence, ranging from 50% to 80% before 40 years of age, also represents a significant cause of FUO in the middle-aged population.
Among the subjects in the "other diseases" group, subacute thyroiditis was undeniably the most common one. This endocrinologic condition was also dominant among female subjects in our sample. Subacute thyroiditis is a known cause of FUO, although the diagnosis may prove more difficult to make in the absence of typical symptoms, such as frontal neck pain 14 . Some authors set hematological diseases and colorectal cancer apart as the common causes of FUO in the group with malignancies 10 . These diseases were also verified in our sample, especially in the young adult population. Apart from those conditions mentioned above, no other malignancies causing febricity were detected.
According to many authors, the diagnosis of FUO differs between older and younger populations 8 , a presumption also confirmed by our study. In the elderly population, the most numerous are rheumatic conditions, while the younger population is dominated by infections, especially viral ones. Polymyalgia rheumatica and temporal arteritis, both as joint and separate clinical entities, are most commonly found in the elderly, which is a conclusion drawn by many other authors 15 . For these diseases to appear among the common causes, contributing factors are certainly the subacute course of disease and non-specific symptoms.
In the group of rheumatic patients under the age of 60, Still's disease is the most frequent clinical entity. This multisystem disease can affect joints, skin, eyes, liver and spleen, but not all patients exhibit all symptoms 16 . A review of the available literature revealed that many authors emphasise Still's disease as an important cause of FUO which is the fact that should be given particular consideration because the criteria for the diagnosis require the exclusion of other rheumatic, malignant and infectious diseases 17 . Due to lack of specific tests in the diagnostics of Still's disease and rheumatic polymyalgia, the diagnosis was established using immunological, serological and microbiological analysis by which we excluded other diseases 18 .
Conclusion
Our study shows that only six causes account for 44% of final diagnoses. The influence of rheumatic diseases is especially emphasised, particularly in elderly persons, in line with other authors' research indicating that the number of these diseases is on the rise. A diagnostic approach to fever of unknown disease should always be directed to the known frequency of causing diseases. The first step is to rule out the common causes of fever of unknown disease and then review the less know causes.
